Abstract. Change blindness refers to the difficulty observers have in detecting otherwise obvious changes to visual stimuli, when these changes are masked in some way. Typically, change blindness is studied by using complex visual scenes and complex changes to these scenes. In the current study, we used a more controlled visual environment, presenting observers with a series of oriented, sinusoidal patterns (Gabors), one of which underwent a change during a blanking of the screen. Changes were made to different features (size, colour, spatial frequency, and speed) with the target^distractor discriminability varying. The detectability of these changes was quantified by calculating psychometric functions and thresholds for each individual observer. Thresholds for the detection of changing features were higher than those for non-changing features, but thresholds for both tasks show consistency across observers. Psychometric-function slopes show consistency across observers and change type only for non-changing targets. For changing targets, psychometric-function slopes show no obvious pattern across observers or change types. We suggest this reflects vSTM treating different features as abstract, interchangeable tokens, as alternative explanations (such as additional noise in vSTM) can be ruled out.
1 Introduction 1.1 The perception of scenes A central question in vision science is how we perceive a stable, continuous world despite that only a small portion of visual information is available to us at any one time. To account for this apparent discrepancy, a proposal was made that we integrate the information available from each fixation into a more complete, spatiotopic representation (McConkie and Rayner 1976) . This proposal has subsequently been discredited in the light of evidence showing that information is integrated across fixations in a more abstract and schematic fashion (Henderson 2008) . A series of experiments that speak to this issue deal with the effects of interruptions to scene viewing. These experiments have shown that observers are very bad at detecting changes to scenes when these changes occur during interruptions, such as a blanking of the screen.
Change blindness
Change blindness is an effect where observers fail to notice otherwise obvious changes to a visual scene when those changes are masked in some way (Simons 2000) . Masks used include a blanking of the screen (Rensink et al 1997) and the presentation of several blotches' or`mudsplats' (O'Regan et al 1999) on the screen. In the past, authors working with natural scenes have contrasted the detectability of change across different change types (eg see Aginsky and Tarr 2000) . In a strict sense, it is meaningless to do this without at least somehow equating the intrinsic bottom^up salience of the stimuli being changed and the magnitude of the change. In our own earlier work we tried to circumvent the issue by comparing the effects of a concurrent task on change-detection performance (Wallis and Bu« lthoff 2000) . The task of driving caused performance across all change types (colour, orientation, location, and presence/absence) to decrease, but affected location changes more profoundly than colour changes. Although these results were interpreted as meaning that location was less well represented than colour, it could be the case that the colour changes were so salient that the task did not affect their detection to a large extent (ie relative to location changes). Therefore, it is important to control the low-level salience of changes in a scene in order to accurately draw conclusions about how well featural information is represented. The current paper outlines a method of controlling the low-level salience of changes by establishing thresholds for a simple change-detection task.
Typically, change-blindness studies use complex stimuli such as photographs. In this paper we use the methodology of psychophysics to explore the phenomenon of change blindness in a more controlled and systematic manner than has generally been the case until now. Specifically, we quantify the effect of varying target^distractor discriminability in a`visual search for change ' (see Rensink 2000a ) task by constructing psychometric functions for four different types of change (colour, size, speed, and spatial frequency) for several observers.
Measuring target^distractor discriminability
Psychometric functions are plotted in a space defined by two axes: a stimulus increment (eg contrast increment) and a level of performance (eg proportion correct). In a visualsearch task with multiple stimuli, one can define the stimulus increment as the difference between the target and the distractors, where the distractors are completely homogenous. This would allow a direct measurement of the effect of varying target^distractor discriminability for different target types. The effect of target^distractor discriminability has been of interest in visual-search experiments as the magnitude of set-size effects (the main dependent measure of visual-search experiments) is directly affected by it (Palmer 1994; Quinlan and Humphreys 1987) . Specifically, a high target^distractor discriminability (ie a large difference in the appearance of targets and distractors) will produce a smaller set-size effect than a low target^distractor discriminability.
1.3.1 Target^distractor discriminability and change blindness. The effect of targetd istractor discriminability in the context of change detection and change blindness has been looked at in several studies (Lakha and Wright 2004; Scott-Brown et al 2000; Scott-Brown and Orbach 1998; Wright et al 2000 Wright et al , 2002 . These studies all used several Gabor stimuli and looked at detection performance as a function of set size and/or the contrast increment of an element that changed contrast from the pre-to the postchange displays. These studies found universally that detection thresholds increased with increases in set size and decreased with increases in target^distractor discriminability.
The focus of these studies was to determine the factors responsible for the set-size effect, while in the current study we chose to focus on the effect of manipulating targetd istractor discriminability. If psychometric functions were used, the slopes (in log^log space) of the psychometric functions could be used to compare the effect of targetd istractor discriminability across experiments and entirely different studies (Palmer 1998) . To measure change detection in a psychophysical context, a controlled presentation and response paradigm must be used. This has been done in visual-search studies by John Palmer and colleagues (see Palmer et al 2000 for a summary).
The psychophysics of visual search
To use the methods of simple detection studies, the visual-search paradigm must be simplified and so Palmer et al (2000) conducted search experiments with the following constraints, which are used in most simple detection studies:
. Unidimensional judgmentsöjudgments are made involving one stimulus dimension only. . Accuracy, rather than reaction time, measures. . Single eye fixationöpresentation conditions are controlled so that participants must fixate in one position for the duration of a single trial presentation. . Distinct and independent stimuliöstimuli are well separated and dispersed.
These measures are all attempts to reduce the sources of noise in the task. Unidimensional judgments stop other dimensions competing for processing resources, or interfering with observer's judgments on a given dimension. Using accuracy measures means that stimuli are presented for a fixed time in each trial, eliminating another potential source of variation. Using only a single eye fixation means that the eccentricity of stimuli in the visual field is kept constant, eliminating variability due to differences in eccentricity, such as decreased perceived contrast, hue, etc. Using distinct and independent stimuli stops elements in the search field being automatically grouped, preventing configural cues that would affect task performance. All these constraints serve to reduce and control variability in the task.
1.5 The current study The current study has two primary aims: (i) To measure thresholds for the detection of non-changing and changing features in a psychophysical paradigm. (ii) To compare thresholds for the detection of changing features with non-changing features. To control low-level variation, the current study uses the following constraints:
. The same number (6) of elements is present on each trial, with the elements equidistant from fixation. . The variation along any given feature dimension occurs independently of other dimensions (eg isoluminant colour variation, speed, and direction of movement orthogonal to orientation of element). . Each change-detection trial uses the one-shot paradigm, to minimise the influence of long-term memory on the detection task (see Rensink 2002) . Two experiments were conducted and the basic stimulus configuration (6 Gabors surrounding fixation) and response type (2AFC) were kept constant. In experiment 1, thresholds for targets defined by a difference to the other elements (distractors) were measured. Experiments 2 and 3 used the same stimulus and response paradigm along with the method of constant stimuli to establish thresholds for changing features.
2 General method 2.1 Equipment and stimuli The experiment was run on an SGI Onyx 300 machine with custom software. The experiments were displayed on a Sony Trinitron 24 inch monitor and the display size was 43 cm629 cm (resolution 128061024, fully anti-aliased), with participants sitting with their eyes 100 cm from the surface of the display. The display therefore subtended 23.72 deg615.94 deg of visual angle.
On each trial 6 circular Gabors were presented in a ring around fixation. This ring had a radius of 5.0 deg, meaning the centre of each Gabor was 5.0 deg from the centre of the fixation cross, and 5.0 deg from the centre of either of the two adjacent Gabors. Gabors were constructed using equation (1) as a basic framework for different colour channels. Size was varied in each trial in all experiments. sin cycles62pxasize offset sizea2ÀxxÀsizea2 sizea2Àysizea2À32 ,
where cycles is the total number of bars in the Gabor, size is the texture size (constant at 64 texels) and offset is the phase offset of the Gabor in radians. All experiments involved variation along one or more featural dimensions in each trial. The program controlling stimulus presentation explicitly coded size, orientation, colour on the red^green axis, speed of motion, direction of motion, and spatial frequency. In real-world visual stimuli, many featural dimensions covary (eg colour and luminance).
To ensure that variation along featural dimensions could be controlled, the current study employed the following measures in order to minimise covariation across features:
. To control covariance of colour and luminance, all elements were made isoluminant (illuminance of 22 lux). . Given that the motion component orthogonal to the orientation of an object is its most salient, Gabors could only move in the two directions (left and right) orthogonal to their orientation (vertical). . The Gabors were always defined with a window (ie spatial constant, s) of 1.8 deg or more, and at least two bars were visible. This was to ensure sufficient motion information was available in all different forms in which the Gabor appeared (ie to ensure changes in spatial frequency and/or size did vary perceived speed for a given actual speed).
Determining colour points
Because the colours used had to be isoluminant, there was no on-line modification of colour values in any experimentöall colour values were preset. To do this, the red and green values of the RGB computer colour space were varied so that a series of points was created such that these points were progressively less red and more green, but all of the same lightness value (as read by a Minolta CL-100 colorimeter operating in CIE 1976 L*a*b* colour space, where L is lightness). The use of this procedure means that the space between consecutive colour points is not uniform on a metric scaleöthe placement of consecutive points was instead made on the basis of colour appearance. In other words, points were created so that each subsequent point appeared (to the experimenter) to be as distinct from the previous as other pairs on the scale and all points were made isoluminant. Each colour point was measured in the CIE 1976 L*a*b* colour space (1) where L is lightness, and a and b are colour coordinates on each of the two colour-opponent dimensions (a is red^green and b is blue^yellow). These coordinates were converted as shown in equation (4) to give values in the L*C*h colour space (C and h represent chromaticity and hue) so that each colour point could be described as a single pointöits h value.
The colours used in the stimulus display were isoluminant according to the colorimeter. However, the exact point of isoluminance will vary from subject to subject, and a minimum-motion technique can be used to establish this point (Anstis and Cavanagh 1983 ). This was not done in the current study, because it would have required continual breaks from the threshold-establishment procedures in order to re-establish the subjective point of equiluminance. It was thought this would disrupt threshold establishment, and so produce less accurate thresholds.
Training
Before taking part in the main experiment, during which data were collected, each participant took part in a short training run. The trials in the training run were the same as the trials in the experiment (albeit in a different order), but only a maximum of 30 trials was run (the number of trials run depended on how quickly the participant (1) This colour space is also referred to as`L*u*v*' and`CIELAB'. It is derived from the CIE 1931 XYZ colour space and was created to be more perceptually relevant and uniform than the 1931 colour space. became comfortable with the task). Also, a red box around the target identified it and white boxes identified non-targets. The purpose of this was to show clearly to participants what the changes looked like.
3 Experiment 1. Thresholds for non-changing targets 3.1 Introduction The aim of experiment 1 was to establish baseline thresholds for several participants for the detection of targets defined by colour, size, spatial frequency, and speed. This experiment did not involve stimulus changing but, instead, involved a single presentation in which the target was defined by a difference from all the other homogenous distractors.
3.2 Method 3.2.1 Participants. Four participants took part in the experiment. All were males recruited from the Human Movements Laboratory and the Psychology Department at the University of Queensland, with ages ranging from 22 to 32 years (mean age 26 years). All participants were experienced in psychophysics experiments. Two participants were paid A $10 per hour for their participation. One of the others was the experimenter and the remaining participant was a volunteer. Only four participants were used because of a lack of available experienced observers. Additionally, it was thought that four observers would provide enough data to make simple between-subjects comparisons.
3.2.2 Procedure. The fixation cross was displayed for 1000 ms before the stimulus presentation, which lasted 500 ms (see figure 1 for an example trial with a size target). The prompt was presented until the participant made a response. Because there was no interval over which the target changed, this was a standard visual-search task, rather than a visual-search-for-change task. On each trial, a target was presented. In half of the trials, the target was on the left and, in the other half, it was on the right. Participants were required to indicate which side the target was on. This left/right response paradigm was used to reduce ambiguity in the response data that could arise from a yes/no response bias. 3.2.3 Conditions. This experiment followed a 2 (target side)64 (target type)67 (target increment) design. There were 10 trials in each condition, to keep the total experiment time relatively short (under 1 h). It was thought that running the experiment for a longer time would introduce effects of fatigue. Table 1 shows the minimum and maximum values for size, speed, and spatial frequency as well as the step sizes which defined the steps in-between. The minimum and maximum values were essentially arbitrary, but for some dimensions (such as motion) were based on display and perceptual constraints, meaning that, for instance, the range of motion values was chosen so as not to produce excessively blurred stimuli, that might bias the perceived spatial position of the Gabors. A single target was present on each trial and took a value of one of the 7 values higher than the minimum value on the feature dimension defining it (target type), but had minimum values on all other dimensions. All the distractor elements had minimum values (shown in table 1) on all feature dimensions. The only difference amongst distractors was the direction of their motion (left or right, chosen at random).
Results
To determine if participants were responding preferentially to one side of the screen (left or right), response bias was estimated using the C values obtained from a signaldetection analysis applied to all the data for each participant; C is measured in standard deviation units and so we can use one standard deviation as a criterion for excluding data. As all values were within one standard deviation of 0 (0.01 for AB, À0X03 for TW, 0.04 for SC, and 0.22 for WM öno response bias), all data were kept.
Psychometric function curves were plotted for each observer for each target type. These curves were constructed using the curve fitting toolbox of MATLAB R2009b. The curves constructed were the cumulative normal of the Weibull function and can be described by the following equation, where b is the threshold and z is the slope in log^log coordinates (Pelli 1985) :
Figures 2a, 2b, 2c, and 2d show example psychometric functions for spatial frequency, size, speed, and colour, respectively, for observers AB, TW, and WM. Threshold and slope values for the three included observers are listed in table 2.
From table 2, it is clear that thresholds are fairly consistent across observers, but different across change types. The difference across change types is arbitrary as it is dependent on the scaling of that stimulus dimension. From this table, it is also clear that slopes are also fairly consistent across observers. There are, however, differences across change types. Both of these sources of variance could be informative, as the psychometric function slopes used here are not dependent on the scale of the stimulus variable under consideration. Therefore, a between-subjects ANOVA was run on the slope values, using the factors`target side',`target type', and target increment'. This ANOVA showed the effect of target type to be significant (F 3 16X28, p 5 0X05). A posteriori testing using the Tukey HSD (corrected for multiple comparisons) test revealed the source of the difference to be between colour and every other dimension ( p 5 0X05), as well as between size and speed ( p 5 0X05). The other comparisons showed no significant effect. 
Discussion
The psychometric functions for size (for TW) and speed (for AB) have their collection of data points in the upper part of the curve, meaning that the curve was not properly sampled in these cases. This is probably due to the initial stimulus values and step sizes being preset and not tailored to each participant. Therefore, in the next experiments we used an adaptive procedure aimed at finding starting points and a range of values tailored to each observer. The consistency across observers within the slope measure demonstrates that the range through which each stimulus is detectable is different. This is independent of the scale of each dimension as the slope measure is taken from the exponent of the fitted function. It is a unitless measure which is only useful when comparing between two different values. In the current experiment, it shows greater consistency between observers within a single target type than between target types. However, the slopes for spatial frequency and speed are not as consistent between observers as slopes for the other target types. This may demonstrate that these particular target types are subject to a more noisy detection process.
Experiment 2. Establishment of range 4.1 Introduction
In pilot testing, we found that using a range of preset stimulus values for changing stimuli yielded small clusters of to-be-fitted points for some observers. Therefore, in the current experiment, which uses changing stimuli, an adaptive procedure was devised in order to generate stimulus values separately for each observer. This was done in order to yield a better spread of to-be-fitted points for each observer. This experiment used the same 2AFC left/right response paradigm as the last experiment, but in each trial the target was defined by a change. Also, a one-shot paradigm (fixation 3 A 3 B 3 A H ) was used so that the change was presented once in each trial. In each trial, observers were required to determine on which side of the screen a change had occurred (a change occurred in each trial, as in experiment 1 in which a target was present on each trial).
Establishment of range for the method of constant stimuli
It should be possible to use the method of constant stimuli for establishment of a threshold and the psychometric function, once a range has been established. This strategy can be called`establishment of range for method of constant stimuli'. An algorithm was devised to attain estimates of the 50% and close-to-100% correct points for each observer. Each of these points was obtained in a separate staircase run. The rules governing the run to determine the close-to-100% correct point were:
. On every incorrect trial, keep the current stimulus value.
. On every correct trial, raise the current stimulus value by a fixed amount (see table 3 , which does not change throughout the run. The rules for the run to determine the 50% point were:
. On every incorrect trial, increase stimulus value.
. On every correct trial, decrease stimulus value.
. On every reversal of direction multiply the current step size (the amount of increase/ decrease) by 0.95. The multiplication by 0.95 in the run to establish the 50% point was done to gradually decrease step size and so`home-in' on the 50% point. We found that using smaller multipliers created unreliable estimates.
4.3 Method ö establishment of range 4.3.1 Participants. Three participants took part in the experiment: AB, TW, and KM. Their ages ranged from 24 to 26 years (mean age 25.33 years); one was female and two were male. Participation was in exchange for the experimenter participating in the participants' own experiments. All participants were experienced psychophysical observers. 4.3.2 Procedure. The presentation sequence and timing was cue 3 A 3 B 3 A H 3 response (see figure 3) . The cue lasts 1000 ms, A and A H last 500 ms each, and B lasts 120 ms, while the response screen is present until the observer responds. In each display of A, half (3) of the distractors had the pre-change value on the target stimulus dimension and half (3) had the post-change value. Therefore, in each A H display, half 1 (4) had the post-change value and halfÀ1 (2) had the pre-change value. The side on which each target and distractor appeared was randomised. Having half of the elements have the pre-change and half have the post-change values as well as having the positions randomised was done so that the target could be discriminated from distractors on the basis of its change over time onlyöit could not be detected simply on the basis of its appearance on the post-change display.
Participants were run through each of six experimental runs: 50% and close-to-100% establishment runs for each of the three change types: speed, size, and spatial frequency. For each change type, the close-to-100% run was conducted first and was followed immediately by the 50% run. The order of change types was counterbalanced across participants. Table 4 shows the results of the 50% and close-to-100% runs for the three change types, averaged across all observers. The table also shows the range between the top and bottom values, as well as a step size, calculated for the next part of the experiment which used 12 points spaced equally along each stimulus dimension for each observer, with the first and last points being the 50% and close-to-100% points, respectively.
Results
Given that this was a threshold establishment procedure leading to an additional experiment, no C values were calculated for this experiment. 5 Experiment 3. Thresholds using the method of constant stimuli 5.1 Introduction In this section of the experiment we used the points generated in the establishmentof-range section to estimate 75% correct threshold points for each of the participants by the method of constant stimuli. The method of constant stimuli involves presenting each of a series of points on a stimulus dimension a fixed number of times, but in a random order, and then constructing a psychometric function and extracting a threshold from the data. The random order means that the stimulus magnitude present on any particular trial is not related to that in the next or preceding trials, and so this method avoids effects of expectation and habituation which could affect the data gained from staircase procedures.
5.2 Method 5.2.1 Participants. The participants were the same as in experiment 2.
5.2.2
Procedure. The presentation sequence and timing was cue 3 A 3 B 3 A H 3 response. The cue lasts 1000 ms, A and A H last 500 ms each, and B lasts 120 ms, while the response screen is present until the observer responds. In each display of A, half (3) of the distractors had the pre-change value on the target stimulus dimension and half (3) had the post-change value. Therefore, in each A H display, half 1 (4) had the post-change value and half À 1 (2) had the pre-change value. The side on which each target and distractor appeared was randomised. Having half of the elements have the pre-change and half have the post-change values as well as having the positions randomised was done so that the target could be discriminated from distractors on the basis of its change over time onlyöit could not be detected simply on the basis of its appearance on the post-change display.
For this experiment, a run of trials was done separately for each of the three change types and the order of these runs was counterbalanced across participants. The 50% and close-to-100% values taken from the previous section made 2 of 13 points along each stimulus dimension (ie the space between the 50% and close-to-100% values was divided into 12 sections). In each run, each of the 13 stimulus values was presented 15 times on each side of the screen. Therefore, there were 390 (1361562) trials for each run.
Results
Example psychometric functions are shown in figures 4a and 4b. Thresholds and slopes are given in table 5.
As table 5 shows, thresholds were quite consistent across observers (ie within each change type). Table 5 shows that slopes were less consistent. As for experiment 1, an ANOVA was performed on the slope values to determine if the change type was an IV that produced a significant difference in slope values (as it did in experiment 1). This was found not to be the case (F 2 2X1, p 0X20).
Conclusion
In this experiment we found less consistency across observer thresholds than in experiment 1, although the consistency was still evident. No such consistency was found for the slope measures, however, indicating that range across which stimuli could be detected varied greatly between observers. Also, there was no significant difference in slope values across different change types, perhaps indicating a similar processing strategy or pathway for the detection of changes to these different features.
Discussion
The experiments focused on use of the`change blindness' paradigm, in which participants are required to locate or somehow identify a change that occurs during a given presentation of a scene. This technique has provided a number of important insights into the mechanisms underlying visual-scene analysis, but these mechanisms still remain a matter of debate. Using the established techniques of psychophysics and visual search, in this study we attempted to scrutinise the phenomena in a more systematic and rigorous manner than has generally been the case until now [Scott-Brown and Orbach (1998) and Rensink (2000b) are notable exceptions].
As part of the effort to simplify and better control the nature of the changes taking place, we used Gabor stimuli presented in a visual-search paradigm, in which participants searched for a target or several targets amongst distractors.
Detection thresholds
Experiment 1 involved detection of a target amongst distractors, where the target was different from the distractors on a single dimension only, and no change occurred. This was done to use a set of basic conditions to establish thresholds for the detection of targets defined by a difference in the distractors along one stimulus dimension only. These basic thresholds were being established to compare against thresholds established in experiment 2.
The great majority of threshold values in experiment 1 were lower than those in experiment 2, when comparing the same stimulus types across experiments. This is to be expected, given that simple target detection is an easier task than change detection, all other things being equal (which they were in experiments 1 and 2). Also, the thresholds in experiment 1 were relatively similar across the three different observers. This is probably because the task is a basic search task, involving a very simple and quickly presented stimulus and so the observer-side processes involved in detecting a target are low-level and perceptual in nature, meaning that the individual differences will be smaller compared to a`higher-level' process (eg involving memory). The thresholds produced in experiment 2, which involved changing elements, were also similar across observers, but were less similar across observers than those in experiment 1. Given that this experiment involved changing stimuli, this result indicates that reliable and consistent thresholds can be established for change detection and not just conventional target detection. This result agrees with the studies of Scott-Brown and Orbach (1998) and Scott-Brown et al (2000) , who found reliable and consistent thresholds could be established for luminance increments in simultaneously (AA H ) as well as successively (A 3 A H ) presented Gabor rings.
Psychometric function slopes
The psychometric function slopes produced in experiment 2 contained much greater variation than those in experiment 1. This indicates that, while the stimulus points corresponding to a particular level of performance were similar in the change-detection threshold experiments, the overall range of performance was different for each observer. This could be due to the increased complexity of the task. Having a more complex task would mean that detection performance is less likely to be clustered in a welldefined range, as greater complexity in the task/experimental variables will induce greater noise and variability in the response data. In experiment 1, slope measures across observers were consistent and showed consistent differences across change type. In experiment 2, slope measures were inconsistent across observers and no significant difference was found across change type. If the slope is truly an independent measure, the magnitude of the slopes should be independent of how the stimulus is scaled. Therefore, comparing them should inform us how these different stimuli are processed independently of their scale. Our results show that there is a difference in how these stimulus dimensions are processed for a standard target-detection task (experiment 1), but that this difference is not preserved in a changedetection task (experiment 2).
Conclusion
In summary, we found that thresholds for the detection of changing visual features were higher than thresholds for the detection of targets defined by a visual difference to the distractors (ie within one presentation of the stimuli). Also, we found that thresholds and slopes for non-changing targets were consistent within stimulus dimensions across observers (compared to across stimulus dimensions within observers). However, this consistency was not evident for changing targets. It was suggested that this change in the data reflected a change in the information used to perform a change-detection task versus a standard target-detection task. This is consistent with many views of vSTM as a more abstract store of stimulus information than`lower-levels' in the visual system. It may suggest that features are represented as interchangeable tokens in vSTM rather than being bound specifically to the physical information that generated them. Of course, on the basis of the results reported here, one cannot rule out the possibility that the processes involved in comparing across changes in vSTM are simply noisier than those involved in drawing an immediate and direct perceptual comparison. One reason for thinking that this is not the decisive factor in this case comes from other work in our lab, which manipulated set size using a cuing paradigm. One experiment manipulated set size directly (ie changed the number of elements displayed) while the other presented a fixed number of elements and manipulated set size by means of a pre-cue. It was found that set-size effects were greater when a cue was used, suggesting that the presence of additional (uncued) distractors decreased the target^distractor discriminability, by adding noise. If we assume that these additional elements were not selected for further processing into vSTM, it would mean that this noise exists at a lower, perceptual level, rather than, say, at the level of vSTM. This could be confirmed by doing another experiment in which thresholds were measured for different set sizes, for both cued and uncued displays.
